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Biological study on the pollination of Lysichiton camtschatcense Schott was carried 
out at the Nida marsh, Fukushima Prefecture and the Oze-gahara moor, Gunma Prefecture, 
both in central Japan. Flowers are protogynous changing female to hermaphrodite at anthesis. 
The spadices are visited by a small number of insects. Polination is entomophilous as well 
as anemophilous. A bagging experiment showed that self-pollination is also possible. 
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MU, II 
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3 *CO»iMS:«H4Mi: Ltfto/:. 
ili&orufig-f& II$U ? , l±MuSv>#>.£ 

££ W»t£ (Fig. 

1). 
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Fig. 1. (Left) A flower of Lyschiton camtschatcense at hermaphrodite phase. Bar indicate 1mm. 
Fig. 2. (Right) A female phase spadix visited by Homoneura aulatheca. Bar indicate 1mm. 
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Table 1. Visitors to spadices of Lysichiton camtschatcense at Nida- 


numa moor and Oze-gahara moor 


Place 

Spadices observed 

Nida-numa 

2744 

Oze 

1928 

Total 

Pegomya vera V'ftzJ'Jfti}-) 

15 


15 

Dilia robustiseta (zN'TvJ'xVft) 

3 


3 

Homoneura aulatheca (y77tx||-) 

3 


3 

Middle size Diptera spp. 


18 

18 

Small size Diptera spp. 

6 

12 

18 

Dipera spp. 


17 

17 

Ant 

2 

2 

4 

Hymenoptera sp. 

1 


1 

Small beetle 2 spp. 

2 


2 

Total 

32 

49 

81 


12R& < # X X V I£ f- 3 

37 V) -*fl1 HU ft 7$ S , 2 XVJ'V 3 3? <7) 

TEftjfiio*V i t Ltzfr^tz. 

b 1995^6^5-7 0^11^, 69^1928 
^^UftTV^M^ic^fSilt Table 1 12 
C7)^47^±12(7)^49ll^EA^ 

fr'ltz. f£lfb\i'>fztz 

*6, ft (7) Ek guid'd; 

rf=igy(77/NJL 1 %%\t~§} i k?£tbX^iziX, i&CD^ 
^WtftM%%£>X^&frBikLX v s ft. £ 
is, t, ph®l 

T||ELtV^'Ja7^r>* (C alt ha 
palustris var. nipponica) 12 Id, TX 

{Eristalomyia tenax) IP 1, 2 HU ft, 2 XY 
V a VcVM^dtftftldd &<DCOftVx. 
ft ft ft (Salix sachalinensis) (OMMcOjUFf 12 
(d 7 n ft ft ft ft ft T / s > ft TV' (E e i s t a l i s 
cerealis ) /ft^f&UftftV s ft/ft, ftftVX)JEftl 
li 2 XVftft 3 ft co^E^Uft^/fto tz. 

0 Idft Y X $ ft riftftft 
Mtftl$Y^ftoitftjW:ft V 
Idtt&ft^ftY^dVidftft. tftJUcV 
ftHftlWd, 2 XVTv 3 fttftSYgfd^# 12 
ia^ftTvY’. ft<V#ld^ftUftftfMf§ 


Pli X'$b o 7*2. 

UftddW * tf> TvY’MJtVL ft ft “ 
17V^, - 5 * V X V s 

f d f/Vft X) & (D ft ft" Id |L v s fzX: ft /ft o tz. 

2 XV s ;'-y 3 V ft 0] (ft ft h X Vftftft Arum JM 

%t'x, 

(Proctor and Yeo 1973, ftX XT 1997) V ft 
fr'£nbtlXl'£(XX, 1989^4)! 13 0ivfflr§ 
Xm%<D 110 # 2 O^ltr^l 2 0 \ul<D7fcfr ft 0 Ft 
X>l^El^0^ililmS^riS'j^U7 , 2. ft0fqlpfttE 
jft/ftfft 2 - 3cm^l2jtddftfLft>^&ft 15.8 
— 18.8°CX> ft ^ , 0fol<VI*]ft^Ej^(7)^MlUE 
ldl9.3-25.9°C'fti:®7.3 0 C^;fto /V. 0 &<D 
1 jEIT' V 1 d ftlffl (D%M. ft £ ftV s ft0.1 °C m V' 
ftlftdoft. 

«12P£< »d^l2ldftlifft}iv s ftit, 
% x> M & X M * ft US £> & & x> ft ab 

(Hocking and Sharplin 1965) X flxpf $ ft"VV s 
ft>. £> L 2 XV J v 3 VftlaX>|HIffitlX{j^:ftflJ 
MLTdftV, ^ 0 |ln^ftitft|nJV s T|| 
ft;ftft>^)Tft#vvd-f ftft#x.,. 1998^4ftj 
25 0fVfflrSt:'lO3^E)Yl2ov s 'C, MftV€ 

vmnn^mtm&Lfz. ftftmM:ftE> 
JttdftHCft U JttftVp Mntx^^t 
V, JXTIWFHft iEFftitTEiiLft 
(Table 2). *<*>*£&, #gljft#|Rlftl±Sto V 
tlftftoft. 
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3 L\±x>m& 

ffi'$tltt>ir :PPJHP & 

H£ tiptop. 

w&omamitozfcto, rnmxme^ 

6ft 13 H 60# 1055^ J: *9 14 B 100^32 5PDF4P, 
Mffif^T“7°£I|iioP7'7 4' K^7^”C2g 

4 , M3 > oM££tfr&P. i^)K|S|Mt±*^o 
P. 77¥K7"770±, ®Plbl0^PllPL 

J$lTllJ<DjflP 10cm, 
20cm Jo X <7 30cm, MJPU P> H P 10cm Jo X IF 
30cm£>£68iP, •T-7°ffNM. (7 )ft& Pffi1~£ 
T ^IflPfxgLP. PJo, 13 0 18&$52fb& 
oPPa&, JHLt£>®1®^£>* 
7¥ K X 7 7htWtW: L P /P o P. 

7^(i, »^L'CWiiIT’e»t, iffij 
fflT-702#t0P«£fftI:U 

Table 3^1/:. 

a #&*>7E£81&LPifc£, IW'FftP 

mmt 

v^\ |«OT0tz;t£ < ti 

ab^*9, 

i y$h i £’t & 7 t P'PPo tz. 


Ptf>, LP. 1996^5 E 

30 0 P , P LTV'^V' 12jOTP7" K7 
[0 7 n 4 01:^0^ 
)¥ P> jHJ0 PI0P o/P^ HU LT^P^ 
U [0 7 I 24 0 P0JRLP. 

12JW<P7 0^110 Lt|iRt^:7 

Ji7j@T;\ 4/fWiijfIiL, l^fEJfTiHfii: 0 

££□&£:#>, 
0 &U t xm P WOP 
M *) , ^&tfM00l@&±PP££^ft|ft£ 
tfeLT, %% 

£ Table 4-A PteLP. 

c &ZWrtftzfcfr<Dttfflb LX, 1996^5 
I3O0PJ1**C, ^M(7)8^PlIItL, 
107 ^ 24 0 p@i[x lp. m^ttxmux 

%tz<D&2®X, 3TOP±jfI£L, 3jP?JifI 
fi0&0kf§B'e^PPoP. ^_y(i4.bP 
^P^&Piltt U Table 4-B P/E0P. 

5 P i3 P h S 

a H $ 4cm 

jt0TV^PSPP£n0P*0, 1996^7 B 4 
0PH$IP, M14Si^02bSl7^P||Stt 
0, I08JI14 0P0JKLP. fI^0 0T0 
l[XP^P0t±6fflP', 6ft#l±J»SfcU 


Table 2. Opening direction of spadices of Lysichiton 
camtschatcense at Nida 


Direction of opening North East South West 

No. of spadices 26 27 26 24 


Table 3. Number of pollen grains caught at various distances 
from a hermaphrodite spadix of Lysichiton 
camtschatcense (June 13, 14 1996) 

Distance and direction Exposed hour No. of pollen/1 cm 2 


10cm E 

28h22m 

496 

20 

E 

28:22 

226 

30 

E 

28:22 

241 

10 

W 

10:42 

100 

30 

w 

10:42 

69 
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Table 4. Fruit fertility of Lysichiton camtschatcense in the population A, B, C and D at Oze. De¬ 
tailed explanation in text 


Number of 

seed/fruit 




Spadix No. 



Total 

% 

1 

2 

3 

4 

5 

6 7 

8 

9 

A: 12 spadices bagged. 4 rotten, 1 lost, 7 collected. (Survival rate 58%) 




Two 

0 

42 

0 

2 

0 

4 0 



48 

4.9 

One 

0 

83 

0 

33 

0 

84 57 



257 

26.4 

Seedless 

109 

30 

117 

74 

120 

135 84 



669 

68.7 

Total 

109 

155 

117 

109 

120 

223 141 



974 


Fertility(%) 

0.0 

80.6 

0.0 

32.1 

0.0 

39.4 40.4 



31.3 


B: 8 spadices marked. 3 rotten, 3 lost, 2 collected. (Survival rate 25%) 




Two 

0 

5 







5 

2.0 

One 

1 

67 







68 

27.2 

Seedless 

104 

73 







177 

70.8 

Total 

105 

145 







250 


Fertility(%) 

0.9 

49.6 







29.2 


C: 17 spadices marked. 6 rotten, 5 lost, 6 collected. (Survival rate 35%) 




Two 

1 

0 

1 

8 

0 

0 



10 

2.4 

One 

47 

0 

32 

60 

18 

12 



169 

41.1 

Seedless 

43 

101 

19 

22 

6 

41 



232 

56.5 

Total 

91 

101 

52 

90 

24 

53 



411 


Fertility(%) 

52.7 

0.0 

63.4 

75.5 

75.5 

22.6 



43.6 


D: 9 spadices collected. 









Two 

6 

0 

14 

4 

0 

21 0 

3 

0 

48 

3.4 

One 

23 

0 

106 

50 

8 

96 4 

115 

1 

403 

28.4 

Seedless 

112 

182 

31 

112 

133 

20 232 

40 

108 

970 

68.3 

Total 

141 

182 

151 

166 

141 

137 236 

158 

109 

1421 


Fertility(%) 

20.5 

0.0 

79.4 

32.5 

6.0 

85.4 1.6 

74.6 

0.9 

31.7 



MULfz 

1HSU Table 4-C KzFt tz. 

spadix no. 5 <D% LTV> 
tz. 

b 1996 ^ 7 E 24 0 KJl?®*?, UltO 9 fj 

|p^^^*4.b 
Table4-D hZ&Ltz. 
tz tz L spadix no. 7'C(i, W."n 

c 1989^6^4 B K, 

{r ffl £ t# ft tzM&Liz k' 


IX L, 3^iJ, 

47~51«^fJU E»fL^TV^ 
L!£Table 5 K^Lfz. 

ttsb 

^ X/3'v 3 ^7 (i 

5 ^ 1992 ) t%k.btix&t), 

#19 j& 

il LTjSH&fl^JO^r (Faegri and Pijl 
1979) 

L*C1±, 3i9®&±ri J ®g3*l£. 
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Table 5. Fertility of ovules of Lysichiton camtschatcense at Nida 


Spadix No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Total 

No. of sample fr. 

50 

50 

51 

50 

50 

50 

50 

47 

50 

51 

499 

Ovule developing 

39 

13 

48 

24 

43 

36 

38 

34 

48 

41 

364 

Ovule abortive 

11 

37 

3 

26 

7 

14 

12 

13 

2 

10 

135 

Fertility(%) 

78.0 

26.0 

94.1 

48.0 

86.0 

72.0 

76.0 

72.3 

96.0 

80.3 

72.9 


Sic Jo X MM 

§ 0 /n jz ||■-edb *9, iHt SSI Jo J; TFMMJ7>4b 

^S MKMti , S7 'm 

fr-otz. 

K i> frtfhl?, 

Ob fix *•??)— S, 

7747 - 7 )—H, 7a l 7 7)—S, ^77 7"7 Jt 
l2 7"T^77 7lJ:l£ti"f, 5. 774 7 3 7<04b 
Ti ? -I77f74b14^*7 <h o 

74 HI4b 
f4£&^Tv7r<7fi S{±4bl^± 

"77 ^ 4b 

7. 

7 &'& 7 7 & & 0{±£v7iB:&7o7t:. $ij£ 

frotz. ttz, ftfrOInJ&lzJjlal&liW.tbb 
Lf77t, d 774 7 g 7(7?b 
LTw&hli 

Wwd*fc<, Sioi5IWi:U!5\ Hit 

Lxn^tz. 

X 7747 a 7<74bJ±, 

$7 £'7 7^ Ul^if4b)7^^l9B!7«, IK7 
ii?b$8"7fttffc$ 7:7 Mi7'% < , SM777 $ 

7 , mmtixvmnm'bnti&wm 

^7TV^. -7fr, llttMW&S}, 1174b 
MTftEU 4bf7<7^® ? 32 - 36 ^ m (H 
SI 1956) t , (Whitehead 

1969, IB I 3 1995) MlftHS 

7>—-§15 & 'n do-dr# o X w h . L/^&, fEdi 
7-7777 W^t* J±4bM:ffi 7 1 7> 
4b)77 7 30cmMl77S®7', 28 0^^22 77*77 
faj 7 1cm 2 &>fzty 241 7 


tlfc. ttHOMft 0.13mm 2 <F, 7-7°"\(7^b 
f7#^i:^7TOl2lf#7^ E, 30cmittl7 

JHT 1 I 1 KffflM (DWftflb otz%b, ftt# 

%l±, JUCjilf didrdblft^'lBt fz 7 7 7 & 
>9, JIUi^:la v (77rt^^74Lrv72. 

^lt,4b)7^l^^^31.3 0 /oB^ 7 Wtt&fa 
7 7 1 ) 7'BJJ y^C^o/: 

(Table 4-A). 

1 ii <7)f«7ii Mg to |^Jll4bj7 O 
MHW, #MK"729.2%, /hM^4b)7743.6 
%, tt^^L^^-C31.7%fc*o^ 
(Table4-B, -C, -D). -*7, JK^Lfcfc^li 
7il77o/27fflrS77i, 
fz^^(D^12.9% (Table 5) X7^,I 
$IT'0|£I|E <7^77^^0 77 7 <7110 4: 
LTfi, Sft<7^MJjt<7^, 

V72 7 do& v7±IFJ47'|q^7 

^ bISX <7> -5). 

ft# <7 -gfctHt58% 

(Table 4-A), $H&5t<7ft#‘C 25% E 35% 
(Table 4-B, -C) Xh otz. ZtlKfe&Zk&tz 

LfzfcfrX 18%7'ab *9, teM<7 
W£X\±i%t\5%Xlb'Dtz. Jlig-CfiftM 
M^ft#<7)^;7'^E^dT, 7dT«S 
& 7 7 7 & 7) 7 H doJ t7 (77' 

7-dr77-MM). 7 0fg^7 77 ? ,4bj7 
B:t<7—0 7#7 7ti, g#Kt Lfcft#*/)^ 
0-7$/7pib /7 o fz 7) (i, g 7 7 -7 7 X 

ft#<7£#$;Hg;W27/7/7do77, ln^ 
^pM3t~C Table 4-C spadix no. 2 7) 7 9 12, 1 J@ 
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